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(54) REFLECTION TYPE PHOTOELECTRIC PULSE WAVE DETECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection type 
photoelectric pulse wave detection device having good 
measuring accuracy by automatically arraying to an 
optimum depth the depths at which beams of plural 
kinds of wavelengths irradiated to a living body, 
scattered within the living body, and received by 
photocells are scattered. 

SOLUTION: Two kinds of light emitting elements which 
emits beams of two kinds of wavelengths are varied in 
emission strength by a light emitting element drive 
circuit 30 and are made to emit light beams, which are 
scattered at different depths inside a living body. The 
beams emitted from the surface of the body are 
received by a photocell. The ratio of the alternate to 
direct components of the emitted beams is calculated by 
an alternate- direct component ratio calculation means 
66, and an optimum emission strength is determined by 
an optimum emission strength determination means 67 
according to an inflection point on the curve of change 

of the alternate-to-direct component ratio with respect to the emission strength. Since the 
inflection point shows that the beams are scattered at the depth where the density of 
peripheral blood vessels abruptly increases, the depths at which the beams of the two 
wavelengths irradiated toward the living body are scattered can be arrayed automatically, 
resulting in enhanced measuring accuracy of a reflection type photoelectric pulse wave 
detection device. 
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( 

1 

«- m *> o r a»aao ass© % ft pm »t s 

#L ft § (t T f*ft B A 1 €> S* UJ * ft 3 l«iM© ?fcS©7fc ft 

tat z sm mftmm&Mtih&m-e sot, 

Bu33S** : Pti:«t D^a$ftfeWi±J^©3tifl^i:iSjSE 
mII3§7 l c^^ C «fc 5 *&ffi;*ftfe*f 6 fuIS3tia^ 

s&tc Hjiaffiftajsrofs**? ft ^ft $ -a- a 

?>©^A s K^^TT-«cSLftS{t-tf«@^?>*rtB^ 
ft S «S«JH©«:S©»aj# ft S S**^ i: ft fig 

©s§gt#Sr&n& s ct -5 ic-eft-eft^eftfe/N t> v > ^ 
w\ *? y > ^f«3 c -eft-eft aaistt 6ft fc«»««©fs 

#3f^©**»6i£««£^3fe£^3^£&ft?S5^ftj»K 

se^<z)itftiiia^ft«t^ft^ft»tB-ri>jtffl^it* 
Hotes^^cci»3mai$ftfc»ftB^6fiuW^iaEE^ 

ftj82^7 1 c^^lEli)Il]S§CJ: D^£ft5#g;ft&^©BS§3 
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2 

^a«- <t *? -iKm#f«c jji^^ftfcsa^^^ftmia^j'fi 
sR^ajsijiiisscc « jt * # s aa» jtsn^aiw^ a t ft , 

[0 0 0 1 ] 

c«w©«-r5ttfiR^»] ft 

K®3R!a«lSJ&St>j±^v h^'J-y M»fc£©tt$Bft£ 

£>©T-£>S° 
[0 0 0 2] 

m&o&ffi] £f*©^T©**Bifii'ga»6»e>ft5£ 

&©B¥jeawttc «»««©«*©# ft.^ftf u sij£t© 
^*i^^T-sLs«-^ft, •s-©«ff^fi*^wta^fta 

f ft fc> *> ?fe«MiS ft ttHl 1 5 E»S#«K« 
20 t&£H£gg#*Qe>ftT^-5o &i:;U£, K^ISftlJKfflJ^K: 
^e>ft3SMS^«M&f&&£IBT-«:, SBJfcSl^ffcb 
-ciHb-^ ?DK>t fct^ffs-f b^ y o tf > ©igbtefii& 

ictfts ?6ft©^*ft^7fc-r s^«tF© 2 ««© 

M*?^ffl^6^ ^{*©1*S®T©^iStfc{iJST 
[0 0 0 3] 

30 [^B^A3g?^b Xo h-$-Z>WM\ bA^Lft* 5 ?), ^f*t 
*T b T BB*f * ft S ?fe cf T- ISCSL ft S 1 1 T ft ft B 7^ <b 

mm$n?>^mmm\ ^ft®^e»i:'©< e.^©^jKx- 

©fcSL^ftii: bT^tr^H:> ftJST^©SjSS?^te 

su e©s3g?^^tt^W'^ft57fe©^siJ<tu c 7 i e©^ 

&E«©^#£f*£^bTSSft£fts ^©^f**-C©t5ca 
^* s S^^^«-S^^ft/i®-grttt, 

^r*a«^©^^?iis^^?i:©ra©siai* s BS^ 
b^ts ^ft*fta«t4gRK<o«f«*sefcbT^a*^ 
40 ^a&ti, sjj^:©wgA s f#e>ftftv^^-* s fe-ofeo ^fe, 

c, f*ft®T©t:©< ^^©ssT-cfcaTfc* 5 ^^ 

to 

[0004] *%niiti±©wi&*it btasnfc 

50 ft, a£f*^T-^gL^ftT§^f^ : ?{C t t'J§^$ftS!ga 



( 3 

3 

mmcDteEko&tLxv&iLz n s mis. z *ti?n&m& 
mm- i toWcM* s c £ £ J: o , «pi^*»jscd J; ^EW 
Sft^flMj^^S^f^Sc tec 
[0 0 0 5] 

[ISUI^ft-rs £<»©£?? 1©^©] frA^gfft&ilfiK 
£s §g/N^>yMX&£ftTM*©-£j£(c[Ri*>oTifi 
/ n V > ^ l*J iz & (,> T A ft S & U T ^ ft ft ? 1*h m 

^gtstntegciK^^ti, i£»!&fittf©£gftft^*>> io 
»-c«fcot, (a) mi'&m.m.mmcD^^m^zmmm 

Mffl1-3^fctfTUIJ6fc*ft*?ffl»@l8&i:, (b) gjgB 

St, (c) a983S3fc* : ?fcJ:D»l±l*nfc»fli**»e) 20 
iSEfiE^© tt i: B3fa#£ft S?t^ 1EI&IIIS&&C «fc o Tig® ;* ft S 

S^ft3£Jgjfe£3M§!£:, (d) 8uffi3fc«R«EO»iBt:5fe 

jr? £ **i*ftSB*fc * -a- * gjs^^^«iag5^s t 

[0 0 0 6] 30 

[»i»w©»*] ^cDiac-rna. igftft^igi&ie] 
ft3&K* s fig5;*-& £ft-t ^©#gftft^##gft £-ae> ft, 
mttzMmKti^XimT-izxvwiisizixz. §ft£ft;t 

Stl^^T giS^gft &l£#tfc£ £ ft, £ iJM£ 

-r&fc»(C*«M«* s t&tB£ft3ttffiT-«:, ftil?gft3£ 40 

jsms5#©{c «t *) f&xm? #mm&3k&&z-ftft $ -a 

ftS. 3£M/##fci£^j£#©i£©$gft&Jg{cttt-£^b 
ffiSSfct, SicSlft tfffcSL S ft S SRK £ -3 £fg jfiiB©* 

arsft, ^<*cf»-e«a*ftTgjfe* : ?t:«t»)gifc$fts 
Sftii«©^©^a^* s m^ft?»^jg&^ft^ftfi 

t^tti^s©ai]^«jgAsrqi±t--g». 

[0 0 0 7] 50 



WfhW l l - 1 2 8 1 8 4 
4 

[gRJffl&^tfci-S/z«)©^2©f©] St. tfiikiift* 

meK-r 5 tzvxnm 2 ^iw©s § t -r * t c 5 (* , £(*© 
©^gftft-i 1 *:, Rigjtea^isW^ffittaftfcffiBCiK 

S£ ft, BESM&ffla©*^*-^*' eo^A'K^^SSJfiT 

r- »SL £ a (t t famm e> £ ft s a» fim© &«© 
stte ^ £ §ft -r * &xm? tzmz.. m mmmw%L& 
© ft « c a -3 n t £ f*« w £ » 4 & h> © ft «HR & ^ * ft 

fttta-r5SS*S3fe«JIR«EtftaSBt?fto-C, (a) mi 

immmcDftft t sftft ? t ^fflsna t-i£fti?* s 

^•iElF-e-6ftfettjST-JRSF$ft. ao|®affl^©jS«« 
{csS(t6ftfefflSf©^ft^^*K miI2Sft«^i:©W© 
8§glA s iff^^ 4 «fc a (C^ft^?ft^c> ftfc/N ■> y >V 

(b) RM^s;>yrtt-tft*ftaais!(te>ftfca 
sst> (c) suiagft^{ci!?^ai^ftfcS*tBft©2S 

* «EfiE«-©lt * SSffiiKftat: * ft-eftlftut" 5 
SSiSJEK^'Jtjfffl^atx (d) iiut2g#JK?fc:«fc»JtfttB 

$ ft few tBft*^ & «r«ssEitt5!t«-Jt#a#® «c =fc *) SLtB^ 

ftfc*a^«-i:ifi«fig«-Otbi:H5l3***^e»lH]»K: 

«t ?)jiiR^ft-i»^ft*?©itjia§7 i e^^ i;©s§gf h©n 
^£^s«{c5R«>, -^©H^*»e>> Huta^sstc'^ft^e 
ftes^ft ftafsftjR^fts*® t » 

(e) HufaftmM^©tfetBt:$fe3AoT, Huiag^ft^ 
•?»S*S!C«t 5«[fi*tifcS3Fftfc«a»3fcJ!S-?SHU 

[0 0 0 8] 

[»2«w©3b*] cci-Stffttf, ^ft5R?12ib(Hi 

ft^ftatscisft c, ft tzmmwm.<D^% wfrirnvtsuit s 

-a-£ft5£:, Sft^^?i:^ft^i:©ggffll#^ft-?ftS 
WctCt ^^^©S^eSggST-tica^ftfclttbft 
* s Sft*^icj; Dg^^ftS. gft£ft£*ftBftfcfc, x 

s*{bift»{ca^^T«a***?*8i^$fts. ^f* 

« IB £ M^-r 4 fz » C ft«M^* s t^!±i ^ ft 4 tt^T- tt> 

•aisjfcjis^aiR^stc «t 5 ii^^ftfcftia^ft^^A j 

S ft 4 ?JgJS (C *j ft £ *ffijfllSO?BBEC §1® L T b "T 
5» «£oT, -e©^fbffl^(c»-^^Tgft^?i:©P^© 

tJB*r$ft, ^^Ttta^ftTSJfcJR^Ct !3§ft$ 

ft 4 is^iim© «^©«scaft * s ssca $ ft 4 mm & ft * 
ftMM^^stcaa()^{cjBiix.?,ci:* s -c-#. s»Mftm 



( 

5 

[0 0 0 9] 

[*gHfl©ffe©®li] CCT-, !ftm-&, ±3B^126WI© 
SKi&lM] Eg <fc o T gfb £ # 6 ft %>)t M =¥■ © (C 

** -r s t@ ad * & ^ -r ffli^-r & to *> ±ge £ ?Tl6K^ i: a ift/s 

^±©£bi:* ±Ifi#8;ft&Jg<t©ll§<&©'£fbEM&£^3i5S 
SS^^S^^^©"^-!... C©J;?{c-fft 

n ft #©tra J *#**Bjfiis©ffi«* s J& izm < * o t v * 5 

i^^©t!*SLT-&-5Ci:£7j*:U €•©— &fij*#ffiS&©ii 
DD$tf-^IWT t £ S jStt* flwfe*^* &«« e> ft t 

«s©i!csL** s ^a * ft 5 & *n?nmm tzmm.i£ 

BUK8tS¥Ktts gJJBaSiejSWJ-tfcattti^fifc «fc & ITfcHS 
ftfc^^#fcifi&&#©iti:* 1m83$B#* : ?IE»IhI8& 

^fbffiifca£5fc#>* ^©^bft*l©gft.&£a^TfiJi 
ifcSLft #ft£L * ft S &£ * * ft ^ft«@& ggJg C @ 

coo 1 1] *£* jfmcii, ±re»2f5BBo«a«* 

*?ifee#att» lS9iaSEiSJ««-lt»ai#«CJ;!>l|tffl* 
ft je^Jfc$5-©J±©» HuSB^g^^^IEliJlel^ 

M T -5 tfW £ ^ -T ttSTTft to *> ±KS£«E^«- i: iSftJA 

^bffi*l£^#5^fc§#iB^©8§&£^T{&#L, 
&S8t#ffiSI£#«>v ^©— &SS#fl*&©g;*:{ifi£^* 

? h ©sggstc a^s ^ X 11%**^ 4 ifegf- 5 t> CDX- 
$>2>o c:©<fc-5tc-ffttt\ aula— &8*#tt*J*©S;*:fi 
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6 

m '/>?« <&ot r^^-e comsix & £ c t £ ^ u t <^ 
&cox\ ■tm^mmtsti. ^(t^xmisnx^m^- 

mm & * ft tint & rkc e a& w c «5 * 5 c i: # r- 

[0012] Sfc, jtffflfCtt, ±iam2^B^©ftM^7lc 

10 ©g|f^©^<bft^4*^ -e©^bffl«l©^ft^{cS-^ 
n«, ^-fbft^©^ffl^tts ^*«?* i e>^e.ftfe7 1 e 

T- »a £ ft T S^IS? «c «t 0 §^ * ft S WR«» 

ffl^s© * s tsca $ ft s ^js * * ft *n 

©ffl^*»JSA s [Rl±1-?>» 
[0 0 13] 

20 [»ra©Sfa«:iQEO©JB] WT* *#SW©*1»WK 
o ^ r © -USSF'J S HI® S-3 v ^ T t iSia^ f % . 
[0014] mitt* RMffl*«Ktttft£ti««"C**fi 
MI7D-71 0 S:(i^feS:*rS^- :3 r^P<-^1"^to*> 

T* S*fS7*n-^ 1 Ott* fc^X-K^f*©^^© 

-t-£E*£ft-£. C©S*fM7-D-^l Ott* ifcttfl?J*v^ 

30 OA^^V^l 4©JggBrtffi©^*a5i-i§tte»ft* b 

16h* A^i^>^l 4©iSffi©^i? 1 6&if> 
>bt-fZ>ffl~ *gr©HJH±K:^TRff^F^PBft^3!ES 
C »«• ^> ft L E D «ff 5fe S ^Scfl (^HIS^J T* 8 
fl) ©jgiajfcSR? 1 8 43iVJS2fSJt*^2 Ofc^ 
^i?>^l 4F*gC— f*a<3CiS«t?>ftS^«^l 6*5J:t> - 
18> 2 0 fi^aasw 

flg2 2 i:* ^->^>^"1 4F i g{-i?^TS7 l 6*? 1 6 
)tl?18, 2 0 fcOlHCiatt&fts Mi?18, 2 
40 0 A^^ftf$ftfe7t©f**® 1 2*^S**^ 1 6^[ql 

fiE^ftT!/^. 
[0 0 15] *fc* ts^ity? 1 4tKi J fr©M^iP>y 
1 4©^StJJ:l>*®S5^HS:S-5 <fc -5 £ * * -y^© 

rfASPW5 8A S — ^{CaSttt^ftTV^o c©3AgBW 

f Ut, c©ri'A£W5 8©^n^^>^1 4^{PJ|(C{4 
g-r-S»gf5^-A s Pia^Sv-- h 6 0 £^UTf*3&tB 1 2C 

50 it^nscjiiat), >\w>tr 1 4©rap*B*jJ: 



( 5 ) 

7 

a -no m*-&m 1 2 ca*f;*ftT^5. 4;*. 1*1 1 

fc*SHT, ffiiffitt* •>- 1-60 ttffll:±3SB5«fc 0 *tffi<C 

[0016] ±83* 1 as**-? 1 8 a:, gtffi&fD&fc: «t 

t*«6 6 OnmSlS©«[«©?Sfe3l6S«*L, 8S2#g 
«If 2 0lt MfiftftCJ: O^^p £>©!»## 
ftAHBSSiifct^teRA, 1 OnmfljR 

©**©ii***ft»>fe-r**CDTf»4. &*>\ ±B» 1 10 

[0 0 17] ±§BS& 1 fg^Sg? 1 8*J:l«(S2»*S*y 
2 0tt, ^i^i:UT^Hg^-?.*)©T-$.cT. fyteSR^Fffi 
MSB 30C«fc5*SHz Tbmm. kHz gjK©ifc«tl$ffi 

*ft**l»#3tf&ft*. C©#5**?«»ig»3 0 20 
BU ±83* 1 SKfe*? 1 8 * JitfJB 2 J&feX? 2 0^tt 

tieSBl***^ 1 8*«tV»2»3fc* : P2 0 

ffll 2iMT©^»iiaii (jfliSfls) 'NlfiJi'oTSSlSftA 

, ©**J:tf»2*ftA, ©*#£5£ff3*f£tiS£:, 

testis©-?, -t©«^r»a*-r«e*>*3fe««ja (jm* 30 

aM5&^-r*l*M^SV,*}J;V!B2»fiA, ©SScSL 
* ft mffH 2 *fi^ S V, . fr&ti S ft % «fc 5 £ & o T ^ 
So Cft6!Bl3fefg*SV, *S«tV*2 3fefi|^SV 
,.fct, H2irM9r«J:^«:gKaE (DC) jsJfc}-*:, -CrfQ 
»fcHJHUTgt&-r.*3Ei6-(AC) m^hft^T-0v 

£. 

[0 0 18] MME, , E, t-*fc*»^f*©»^® 

1 2 t,zmttztiz>jt<D&m.&mtez>t, tois^ftt 40 
#©£#tp^©is»SRK#£«i: t) , si^aWBit^ft* 

v> u-os&sfts. ss#sis-?Jii» 

HS&3 0 {C <fc i?^{b$i±6fLS* lSk&S^f 1 8 jb*«fctF 
8 2ft«*7 2 0®!bfe«UfcE, % E, ©«HHt; (if* 

.t^Cf^^P^ott, JBStSftS^a^lfflllMff 

ft5Ctfcfc£^#&fi£+:JK:^ir8EHt>S:£«fc-5 50 
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tc. ^»3*»fl«JtCife££ftS. 
[0019] ±gi!§*5PS-7- 1 6 tt x -3? 1 &Et A, 
RkAMEft^t-W 1JISMS V, i:?S2«ftA, ©&7JfS 
SL#& 7**86 2 #fs^ S V; , S V ftiS^ 

^3 2giMtD-^U7-(;^34A.[tlit5. o- 
H77j)V9 3 4ttA±r£ftfc#fi^S VA>6>8fti£©JS| 

««'«t5t.*^Pi«fe«*w-r4>-f xsi»*u ^©^ 

aj^-TSo «t* % ±!2Sl lftfi^S V, iJJ:V?B2*g 
?SV„lt f*Sl®l 2©T©[fil , gES^^{t5Jfiirgg« 

[0 0 2 0] rT^ri/^^S 6tt^ifi©«Jtfee^S 
CCiOIlM^l 8*5J:Z>'lg2^^ : F2 0©$g 
#CHIWOTii0 9tfe*e>ft*-c:fc£«fc!K fl«IA, 

©#e*T-a&s*i *t9sv, £-9->tvu*-;i/Kii 

S§3 8*J«fcVA/D&ifeS4 0£^UT?R»$OT[18§4 
2rt©I/0#-M4'sl»:iS&t5i:fcfe«:, SI 2 
MA, ©gMt-65»23tgf S V,,£+J->:7Vl/* 
Klltt 4 6*}J:VA/D|ElfeS4 8 5^UTI/0 
h 4 4^^&0y&-r-5 o -tfVTV!/*— ;i/ K0S&3 
8, 4 6tt v AASjlfe*<lfSV, , SV,,SA/D 
£tfe»4 0, 4 8'xj£&ffi*-rsi8Ks fuBtB^Ufe* 
f^SV, , SV,,tCOV>-C©A/D*tft»4 01 4 8 
C *j »t ?. KtAf^tt TTSST-fttctii^-rsS^ff^ 
SV, v S V,, S-f ti-?ft^t5fe»©4©-?-fe5. 
[0 0 2 1 ] ±831/0^— h 4 4«± s r-*;W7-f 
>^^LTCPU50, ROM52, RAM5 4- Wkm 
&5 6 t-Ztl-ZMgHfrgtlT^Zo CPU5 0ttv RA 
M5 4©K««lteSiPJfflbooR0M5 2 fC^»13ft$ 
nt7-D^7 ACfctl 1 1 8*J±V*2* 

©ifr#tc«t 5 * i i 8 ©absysyeatJKA e, *j 

«fcV*2«S3fcSlS? 2 0©«3«3te9fiKAE, 
[0 0 2 2] ««6UffllS1E4 2HU I/0^-h4 4^ 

0 *«5h z ^ijRk h zSKcttmatiKi^aiftt- 

HS&3 0A>f>SlMI?l 8*}«tUf»2*3tJR ; f 2 0 
<t^2M^?2 0©^7fc^SE, , E, £»f&£fl3 

oc^^tcisi^u-caj^ff^s cfttti^b-c^^ 



( 6 ) 

9 

SV, ^Vyy>^-)\/ h*[HlSS3 8'v $2*(I^SV 
, , &-*f>7)V-fc—)\s FUSS 4 6^-Ztl-ZtlW.*)'frtt&o 
[0 0 2 3] Sfc, ?»»$i|fflsa4 2 C J: O", $S#3£ffi 
©^•fb©iJ«fc3W-fc$S l #<f * S v, *5«t v£ 2 jfeffi 

[0024] ffi^x, ixTommt&w&Mifemwb^ft 

[HS& 3 0&clEttoi^{s^SLDA s ai;fr2ftSC£C<fc 10 
i2Mi?2 0A.i»igAE, , A Ei **3fc 
2 M^?2 0A 5 SStSH z73M$(kH zaJS©tt^WS 

«»fP©»^*:^*SCUT I/0#— h 4 4-Ati^ti 

[0 0 2 5] CPU5 0lt ^»!31*$^fc7'ci^7A 
fc«eoTBuffi*13t<a^SV, 43«fctfSS2#©^SV,. 20 

iMS^w&Stt&ftiJS s aO, 

[0 0 2 6] H 3 fcfc, ±.%Zmm-fflM%iW 4 2 ©$««&t& 

cDgsp&iftBji-r assign v?mmx-&z><> m3<c&^ 

f&Jg^fi^SLDStij^-r-SctCcfc!?, Sg^^igf; 
[HSS3 0A^^1^*«^1 8 * J: V* 2^i?2 0 

H^SE, *J«fcV* 2 55^*^2 OCMftSE, £ 30 
»?tOO, ^?>SlMi?18tJm2M 
^2 0S:IS5Hz75S^kHzgJg©tt«tWSSV->Jljft 

[0 0 2 7] ffltHMWr^S 6411 M7- U i** 

©Il^IfSV, ©SWAC, *3«tVfi«!EJ5R^D 
C« fc»2*e^SV,,©SE«EJ«^AC,,*«tVia«EJ« 
#D C, , h^ft^ttilft&^S. ±ia3t^^-AC 40 

, uiVACntt, ift©W6iPR (i/#) ?&t> 
(y^h) <bLTf#e>*u ±l3ifi«B5E«-D C, *5«ttfD 

est* iasEtfflat-sfflaiEafasR^ce^** (9» 
Tx.e»nfe^ ufeft^s v, s8^tt£2jteflr^sv,.© 

[0 0 2 8] £ififiS#tbJ§LtB^g! 6 6 H:, g^lR? 1 6 
{zitit^tB^nfcttta^ro^^AC. N ACufcit 

M^DC, > DC©tb£i£KA, , A, MiZ-Ztl-Z 50 
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i -Mt^s v, ©SEat^^-A.c. ^.tv* 

StJj&frD C, i:^ 2 Ttflg- S V, , CD&mi&frA C, , *>• «t 

vdc^EA^DCi. t*>e>, ^©^l^ft^sv, ©£os 

fiK^tb (AC, /DC, ) ts »2 3tee^SV,,©2EiS 

gg^tb (ac, /DC) h&^ti^nsm-rso 

©jKj£i5<fcO--£ ?>C^©TJf CC&SjgTfflSSstClfl't' UT 

jSLsnacfct«tt), a*sn^ i 6t:***ti*»a* 

^JS(±*ffiifli , g©Mt!J^*fi*bT^fbt-?.fcto^ 9tm^r 

sv, , sv,,tt^^Efig^-©iy^A s ffl*fst]CA#<^ 

[0 0 2 9] mX361ft&B&&¥fBL 6 7 tt, xBfiK^lt 
gtB3M8!6 6tC«t t)fltfcB^tlfe2o©^SA 1 , A, © 
*f{±l^©^gitfiK^A C, , AC hifiSStfiSt^-D C. , D 
C©tbi:^»?iBl&IelK3 OCi^TltShS* 
7t^-?l 8, 2 0<D»3te9MCi:OB«SJK*«C*ft* 

AE, „ AE, f&t)*., 34iSfi!<;^-it»tB 

^©6 6fzJ:?3M**yi^nfc^l*fI^SV, ©3£ifi 
j&#tb (AC, /DC, ) A>£> EI5tr^-r<t5C3Sia 
JgK^-it (AC, /DC, ) *8Mtti:U %^3iKEi £ 
Hlffifc-rS— &7M*ll*££^T}f frtiSffl^C, £^ 
^tSffiKSaO, ©«0^(c$fc5:oT5RS!)v ^©fflS&C, 

fflgyftj&i. cs^vt*afB*3ftKAE, fe^-r 

$ nfe-^fi a £ W-9S^*Jfe3!K * «8l*S*»K A E, 
LLXmm-fZo ^?>^, |H]«tCL-C> ^2>"nf3-^SV 
,,©&itJ&5Mt (AC /DC) A^ffifSC, ^5l< 

to, ^oftiac, ©SEftjSiiiS:ait5v^T*WB*9iflE 

AE, Srft^-rs, ^ffl^i. S^-T^Jt^ 

[0 0 3 0] ^ffl^ii h i, J±> f«f 1 6C<fcO 

StfSS-^iS: ? 1 7^JK-e©S!cSL7 l e5:§7fe-r S fctot^^ 

»n^e<j c e> fi & *> © t- 5 o 

[0 0 3 1 ] «M^7t^S!Sfi5^|g 6 8 ti\ ^^gSfOJg 

SaO, Sff i>fcto©3fea;M-K©^ffit-7 , cAz:o-Cs ft® 
^^s*^©6 7tc ct 5^$nfe«jii^i 1 e^SA 

Ei, AE, fc3SeS«tatiHul3«*J>5 ; ?K»llli&3 0C 

a 6 9 t (±. SiS^7 l c^mP@5^IS 6 8 C «t 5 
MAE, , AE, 1-81^^18*^2^ 



( 7 ) 

11 

iiMtsv, <D&m.m,ftit (ac, /dc ) tm2mn 
■^sv^o&mmftti: (ac, /dc,,) fcottR c= 

(AC, /DC, ) / (AC/DC) 3 Sjg&g,* 

©JtRCa-SnTffiHMMOSSaO, ft-ffifcSUtt* 

[0 0 3 2] i7lt Hul2iS»fE«!HlgS4 2®fflfirfHH 
CDg®^7te^SAE, , AE, *&&-t&m#0!>mB* 

m.wr 57D-ft - ht-fes. ia7c*ii,>T. sai 

***?B«H»3 0ft^brJRl« 
ftSIP 1 8tcAft$ft«ttaU3J:V!l$2%3fe*?2 0C 

T% S A 3 tZto^XXi 1 1 8 &&&& 2 36#SR 

?2 0^ »HHz75S»kHzllftCDJt«fl«Ji«V^ffl«i 
»T— «aHIHH1^03SESK:»3t*-a-e»n, «< SA4t 20 
Ht. 35 lftff^SV, ft£tJC£2%ft*SVi.fiSttft& 

[0 0 3 3]KSA5flt ^-fTA^V^CTCfl 
gfcr rij mamztitz'&. SA6t^^t, *<<^*> 
>^>^CTCD(*i§*s^»i§^^tlfc*JiffSipB#F^T, 

[0 0 3 4] S«30:±l3SA6©*IBri6»5^*ns© 
ff^SV, is J: v» 2 %m*% S V, , #*|ftfl«jfc»S*j&$ 

^ s v, , &mK.mzm.fr7k£t\z> o *>c s a 6 

HfetStiSt. aiiB3««aRj|PW*© 6 S A 

7C8l»T, ±f3©lji{£EP ( grt©35 1#fi*fSV, *j«t 
VIS 2 *IfSV, , tjcf LTJil^ff^WMSA^ti-en 

c. «g^«*«) * ivaatfiK^-D c, «t-?-m;*7 

fit) MS2 3te^SV,.©SE«EJ««-AC,. 

(1) J5J;VIM»DC„ ai^m^jfit) £#tt£B£ft 40 

So 

[0 0 3 5] ft^f, H5f33!EifiJ«^ltlfHJ#©6 6 iztt 
ft>-TSSA8T-tt, ±I2S A7£:fc^T»fcB£*xfc35 1 

^ft^sv, a c, *5«twia8aE8^D c, * 

e>, ^©35 l;ftfi^S V, ©SEffll&frit (AC, /DC 

, ) * s ffm^nsi:i:*>«c, SA7tci3^-rtti±5$nfc 

35 2 3fefs^ S V, , ©£»EfiJW)-A C, , J3 «fc ViS»LjS)W}-D C 
^©35 2#fi^S V,,©£iSf&3-tb (AC,./ 

dc.) a**ffl£fts. 

[0 0 3 6] tii<&%i&&mt&m6 50 
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9 T-fcfc, 35 1 $£#5g-T 1 8 tiJiV® 2 26^31 -P 2 0 ©*g 
#&KE, . E : ££(b£-tf-3fcto, ##ft?HHH»|S]& 
3 0fC!fEIMi4r{I^S LD&tBftf SC^CCi 0, 35 1 

S— SSeJti8*D$#S. *8< S A 1 0T-li, 3fl$g;ft 
Jfrfl 8*jJ:?>-g5 2^»-7-2 0(CX^^tL5®SitA s ^ 

)6»S#*J»fSns. &i>\ SA9tc*5t^-Ci8ao*ft«- 
£«©««.Hu ««.©£ft (C <fc o T £{b f 6 E 
. s E, £fifi)tfHb (AC /DC ) , (AC, 
/DC,,) i:CDHK4*tjasra v h UT»6ft« ft 

»c, x c c#ht, ^ffl^i. , i. zmm-rzco 
t+^-«sjsiHiPHtf»e»n*J:3taas*n, saio© 

»*iifc** t 3fe«iJfli*©*flE#3aLt«<a:*aME*Tf« 

[0 0 3 7] C©S A 1 0©^M#S;££*x.5-5*>fcfc, 
±lS©ffi*&C x C a^ffi^i,, i, £»£©£+ 
^SiJ^Wf e>tlT^&^©T*, SA3WP$a j *£9;i 

T> H5fcw-TJ:5Seft«IC,tf*iyfi<g^SV, 
fltdWMfc (AC /DC ) ica-^TfiSfrtU ffli^C 

, tfmzytm^s v, l <D&.mj&&it (ac/do 

K*c5^Tl8A»*V ^OfflSIC > C ©^ffl*i, s 

[0 0 3 8]i<SA12t-lt SA 1 1T-St<«)6nfc 

«*3feJSSfffl**5feKAE, s AE, fcbT^-T 
5. *ftMf#IT-«U SAI lisiVSAl 2 # 

[0 0 3 9] ±a>©J;5tc*^J6^J(cj;n«, 
|gl&lHlS&3 Otcj;f) s MSl«SA,©3tS**-r«»l 
««f 18*J;Ut8 2iftA, ©*4Mt5S2« 
#SIP 2 0©#§7£3£JgE, , E, &ffilkg.lbt!ite>ti 

x, ^ti^mim^m^i 8&&um2ftft$it¥2 o* j 

«Jte*#&n, fgTfe^JSE, , E, ffltfttiot, £ 
ffi#IS6 6trjb-t,>T5?iSfie^-tt (AC. /DC) , 

(ac/dc,) * s #t±i$n, «a*jt3Sfi*^#a 

6 7JCjo^-C *<D&\S.mfrik (AC /DC, ) % 
(AC/DC) CD^^JgE, , E, H*f-rS3EYb 

ffl$ac , c s i, tz&^xmmftitt 

^JSAE, , AE, As^^^n^o ^easuKSao, 
^7fe^jgpgf5^ m 6 8 «t t> m 1 ^t^^P 1 8 

Tfe^JgAE, T«S3tS-B-e>ns 35 2 SB**? 2 0 A'fiiS 

s. ±ffisefbt»«ic, . c o:, aajtetfaasnsas 
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&oT^s?^T-©^T-<fcsct£^LT^So 

X, %.MzmM£HZ> 2o©ftS©^©t!t£L^A s H$c£l.? 
ft S g»K & fia&8RKC g *rfl«jfc:tti x. 5 d #T- § » 5 

[0 0 4 0] S2Mt-?^t©-HiWISii 

So 

[oo4i] i8(t £LMm*nmmkthmwx$>z>Ei 10 

^?©MB1 2£«SUfc#IET?ISS»i*i'lS. K**M7 
o-77 0ii, ttMI^SiMtt©A^i;>77 2 

^©/\^>^7 2©jg^ft®ci&tt£ftSiiilS!l>© 

USECT PI«©SS 1 fg^fil^ 18,^2 SB**? 2 0 43 
?.nSM?1643<ti;M^18, 2 0 20 

&»c<ns«-5aroi»iB7 4^, Mt?i8, 20 

i^CDBS^cD-gp, j«3Jt£ftfc*©MB 1 2A>e,§ 

(f-eica**i**3H? 1 6^iRi*»-5iRaife©— 

[0 0 4 2] m 9 fcfc. SttM-TD - 7 7 0 £MB 1 2 

^1 6t£.;\W>77 2©Jga5p t 3cS©S^(Sl©— 
ClS^n, «&<!©£ 1 &*3t? 1 8*itF!B2»3fc 30 

a? 2 o j£^ft^ft§7fcssi? i 6 A^cosgai* j sf*tiiD 

t5J;oi:5lffl7D-77 0©S#^[6ilcllP^PHT*@ 
RStiTV^. a&3feS7 6tt. 6i:^ftfCg 
fcjfi^tg 1 f&ytWk 1 ?- 1 8 * J:trtB 2 fS**^ 2 0 to 
fflx *iBHB0«**?18, 2 0 i:ffe©-ffl©$S# 
^18, 2 0fflfi3«Ci&{:)-?>*VTV>£. &:Jb\ *^SS 
«Tftt, lf§l#g**?l 8 43«fcVSe2SB#* ; P2 OtiU 

[0043] in 8 ciot, n^L&^»£igaj#*> 

ft 5 £ 1 38*«? 1 8 iSiVgi 2 

£g7fe5PS^ 2 0 (is ^S?SKif/iaSS7 8{c<t t>SBi&£ft 

scifct.tDMSt^na. c©^a^^iekj(h1SS7 
8tt, *ft*ft«»»»-e>ftfc» isb^sk? i 8*j<tv 

T^S. -Tfcfc)^ ^*^?I21!;I11S§7 8tt, riSJff&ISP 
(Hg&4 2A»e>©SKi&ffi^fi^SLD{cj;t), iferSBl* 50 
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8 Za ftig? I 6Cil^.iS^ftW*>6S'tii^(Iiii 
/xtii:, j&BSiftC— J^RBT, ^M>t> J^T 

®2«^^-T2 0 4s*t?i 6jc**aw>«i*»e»*t» 

#&*fctS-f Sfc«>©B§ffflT?* !K B5iE©iEiKffi©I^MT 
, fcplWcBIRffi©— «^-*4v>ttRW«-K:a93t*ns. 
[0 0 4 4] fti^lM*?l 8*>«fctfg2$8#* 
?2 0 6ft S^ £f*£tlSi (JfogEfO 

©i$CSL#£^T?fll*ff^-SV, *J:V*2jt«^SV 

ntfUjAsns. *i^ft^sv, ti±vm2Ms ! %s 

V,. i: SVBu HMSS3 2, D-/«7-( 

S&3 8, 4 6, A/D^lfeS4 0x 4 8 UTi!SI¥3i<] 
W[aES4 2|*|© I/O/K- h 4 4^MftJSSn5. 
[0 0 4 5] aofc«7 BfcJWH^l 8, 2 0 

fc©|g«j3«tW»** : ?l 8, 2 0 1 6* 

XCD^mt, S#*?l 6C-J:!)S3fe£ftSlftSL#©1* 
SL8RKfc©H»Co^TBiH8-rs.> H10HU H9©A 
-A^©»rSEiT-fe5o &i>\ ill 0©K*tSi7'D-7' 

7 oasqawm7 4&smut^uts5. laiocjs 

nt^5HMl?l 8A»?>#g#£ftfc}te©-5*>T% 
MSI 2*?>e^3aviSI5©t-^t)*.g ; &^^g|5{iCT-t!c 
iSL^nt, S^^l '6Ci t)S?fc$n-5^-&©icSLgii 
Jg^UT^So fS]«C^P. , P, , P, , P s , 

p, *ft-eft©ss 1 1 8*e>fs***€>n 

fc##MB 1 2a>6ftfcS<^{flH?tfcSL;*ft'T, 

sg^i 6c«fc9£#3ft£»£©*cftSft*8R£&*i' 

[0046] -rrjit>*>. ^Jtm? 1 6 tcs^sir^Ect: 
s.W£titz&ytm?- 1 8, 2ocj;D^nfc3is©S[ 

SLTfeSrSTfe^^ 1 6* s S^TSS-&(is MSI 2{Cjfi 
8, 2 0fCctt)^^nfeye©m^$:S7 I c«? i 6*5 

s^-r5*^r«±> f«ai 2CiE^gBffi-eaa$*e>ix 
v>„ -e©fe»s msi 2^e>jt^is^ 

So 

[0047] gytm? i 6 (csjfc^ ns^* s , mb i 

2 e> ^©IDKW^jSWT^ ©iScSLTtT- 3& S § 
Jte«^16i:^«^18, 2 0fc©!§«, 

8, 2 otMi7 efcoffitt&s^ttgjteasT-i 6h 

i®^7 6i:©SESts *3il>*^M7 6©ig?-r**?*> 
SMT18, 2 0 fcftll 1 2 i;©8EfflUC«fcoTtfe^ 
$tlSo Ctie©S«?16i:^i?l 8, 20t 
<D&m. ftftm? 1 8 , 2 0 i:MI7 6 fc©g§gtfeS 
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I 1 6 t&&m7 6 £<DEm. ts£v&&m 

7 6©*J$tt, »ajfc/) { <*affi 1 2T©*#Hftl ( gi£A>6 

©«c&# tftmr- s 5 «t o tztz a B&mfkih 

ifgtfO. 3mmfr62. 0 mmiTOflBiaT-^b-rs 
cfc a C i^toSHSfclK] «C * to 6 ft 4 . 
[0 0 4 8] ^ft-eftgjfcSR* 1 6 A> 6 

. ©*©«feflt«t>A»6©«a*ft^-r*i*e*sv, & 

«tvaS2*e^S V,,*si/OsK- h 4 4^tB±»^ftS 
fc> <HSl$iJ®^S4 2fC&(,>Ts ^toMetl$ftferD<r 10 

0 ®ra#Bft*?#-eft-eft&£Sii&. 

fl^-S L D SrfcB^ UT«a»*JH? i: LT^^tlfei 

1 SBjfcSK^ 1 8 *5«t b < btftS^ 
ftfc»2«**?2 0S»5Hz7SS«kHzfl«CDtfc 

« £«^f§5 6C^*'S5. 20 

[0 0 5 0] in i i ±SBftj(ffiiiHifiK 4 2 ©frjgpii 

l6©g»&Kl|l3r**itg:/n'.y*«E|T?&.5. 11 It 
fl 6 fcSWfcJK? 1 8, 2 0 tOiacffifctfiSO&Stc: 30 

oftT, ajfcjK^i 6{c§*^fts^sttj«'>-r5© 

T% gftM? 1 6 j§ < £ 5 f5 tr»*3i«**5ft < & 5 
«fc-5(CiS^^ftTt> 

[0 0 5 1 ] §7feSR^ 1 6 ft 3d 

tfc<t!K g^a^i 6*»&m**ftfeSBi*fs^sv 

, , 3§2#fI^S v,.(±, iiifSBo^ififllfcElttfc. 

*MWf¥ft6 4 £*}^T» 3SSEfi£#A A C, , *> <fc 

VfiSEJEK^DC, , DCffftSSft, 3£ifiJER«-ttJ(tai 
fa6 6t*^T, SUIfSV, ©SEjSj5fc#tfc (A 
C, /DC, ) lg2}fe/i^SV 1 .©£i»&Jttt (A 40 
Cn/DCn) #mti£ft-5o 

[0052] «a*3fe*?as*a8 2 Sit^tt 
wm^m6 eciojfHisftfcSEifij^^Jt (ac. /d 

C. ) , (ACu/DCii) fc^JR^fSeftlslE&T 8t 
«t »J«lK;SftS*8#JR-?l 8, 2 0©S^?16t© 
SEgii:©B10i£i8t*A, , A, «(c>Rto, ^©Hf^A* 

kia, % a, sc-eft-eftaa^s^sR^sft^-r 

5. T*-&;b*>, «»$Sife*?i*£^a 8 2T-(is hi 2 
(a) fC^^ftT^-i) £ttJ5&fl-JtgfcB^© 6 6 
t J^jS&flLttS^ftfefgl^ff^SV. ©2£ififiK^-Jt 50 
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(AC, /DC, ) ft«b>l*!B2£{i9SV,.0!>&ftj£ 
M (AC/DC) ffl, M^ : F18„ 2 0£%Jt 

^toStttS^ft, *©ffi«C, ©JR^ttSTn-r***^ 1 
8, 2 0fcg#S?^ 1 6t©ggSIJ;!5^§^^^ 1 6 i: 
©E«#Sm6HK43^T* IfiJD^^to^toeftt* 
tpttBi:*****? 1 8, ZOfcSifeSjrpi 6 4:©ffi 
g8D&5f<to, itAD*A s SipfSBUTf&:4'l5H-eS^^ 
? 1 6fc©E«#ffi«DfcB*iEn*6*J)i?l 8, 2 0 

[0 0 5 3] ±8B3Si£ttB8:, 8BM£ft£A* s tfcSl£ft 
■& S£ *ffiifiie©««5W3:«-£: i: £ SfiT? 3 

?fet$ftS. &*,\ 12 1 2 (b) BU 55iSf£#it (AC 
, /DC. ) . (AC, /DC,,) «}t»?l 8. 
2 0 fcg#SK? 1 6 4:©ffi«fc©H«fc75-rttSrcfc 
5, HI 2 (a) ttBIl 2 (b) OMSM^f 1 
8, 2 0i:§7fe»?l 6 fc©^8tCo^-tg&#bfc-& 

bTfesRto^ftS. 
[0 0 5 4] ft®^^^^ilf^^©8 3 tiu SJRiafflS 
SaO, ©^©fctoW^mM&Wg&SWc^o-C S. 

ftfc&tc, 3B jfe«?iBlblHl% 7 8 {ClEi&Jg^-fg^ S L D 
SdtJcJ; tK JMIflflCftSHzMftkHz 

gK©jt£ci&i«v^&i&-c-- tiHi^tJfosisgit 

JHf^UtaSShfc* lft*3R?l 8*S«fcV*2l63fe 

i?2 o^M^ts. RXf&fn&fftb^s 6 9«u « 
ais**^ aw^a 8 3 c £ 5 * 1 &ytm? 1 8 *«t w 

»2*3t*?2 0©«a«3t* 6ft*C^>* 
ttJBTf, SEifiJ«^tt!(ta*S6 6C*^Tifaj#ftS* 

lJti^SV, (D$Lm.f&frit (AC, /DC, ) i;^2 
3tee*SV,,©SEiSjEK«-Jfc (AC, /DC,,) h©htR 

C= (AC, /DC ) / (AC/DC) } (CSO- 

^^5 6 £^£#3. 

[0055] hi 1-3 at, *mmm<omBummm* 2 © 

^■rs^D-^^- htfe?. SBU-lt SAli: 
A^g^^ftfeH^iCtt^^-a-^ftS* 5 , W^^fttJ® 

^■ctts s a 1 tmmmnm&m&mTZtitzW;, m< 

@S§7 8^ffill(»ffi^<S*S LD#d3*$ft«Ci:t«t 
^B#^T, tzttmWimz& t %£-£<b1X, SB3C*H 

^lAff^sv, ^*a^ns. 

[0 0 5 6] «6< SB4m SB 2t*jtNt:»il6S# 

6»ntigi^87t^^i 8*\ s^^^ 1 6j&»e>et»»<r* 

IMO*lM*?l 8T-$>ofc^g**5*iJ®f$ft5o S 
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C©W®rA J S;££ft&©T% SB5lCtJ^-C#g^ 
K£M:<bfLZ>mi&-Xm : F- 1 8A\ mJd] S B 2 C^^T 

fg^^-y-ent^i^^Ti 8 ct t) i 6 

txfzmz s SB 2 y.P$#g| tyM£ti%o 

[0 0 5 7] LfrU -CO SB KDmmrt-WTE.ZhtzWi 
£rCfcfc> t^t©SlMi?l 8#35^£-ef,tifcC 
^h&3©T% ItE< SB6A>6SB9iC&^-c:, SB2 
4>e>SB 5 £T- tmmoM-lWK ^2M»?20Co 

6Cft&;i£^#Jl©!fl2^SPS^2 0#-£B#llT, SBjfe 

£4±eft> sb7c*>i^t, 3§2^{i-s?s v,,* s M^ii 

2 ^fR^ 2 0 ©&a* s S^«^ 1 6A^ft<b3a^fJl 

©t^ig;**^ ox&zfrtmmzn, cosbs® 

liJWSgf^nti^Ctt^ SB9 iC-iDi^T^;^ 

*U SB 6ti.^^!3ig^nS<, *H£SWIT-fcfc> SB 
2, SB 4, SB5v SB 6, S B 8 s SB9ftft.X.m 
^31^IS8 OiC^UTV^S,, 
[0 0 5 8] C© SB 8 ©¥«# 

-&tc(±, -?^<x(Dm2ftftmi L 2 oA^^^-a-^nfec 

<th&£>©-t% «S<il|?KiS(g?W#l£6 4C*f/£?-5 SB 
10MHt> S A 7 hlslfiSt LT, -?tl^ft©#g*SI 
?18, 2 0fiC> m 1 ^I^SV, ©iSfttJB&S-A C, 
;fc£mfii&3c#DC, S§2^«^S V I ,©3££it^£# 
AC;fc=fct^•iI:^/^DC ^<£ifi 

^it^ty^© 6 6 c^tis-r 5 sBiim sA8t 
mmic^xmixm^sv, (ac, /d 

C. ) iScfcU^Tfcff^S V, , ©3£«J$#it (AC,,/ 

DC) ##fLtB£ftS,, 

[0059] i<SBl 2T-!i, 111 1 2 (a) iZmTX 
5C> SB 1 l{Ci3^T#iU$nfe«l^ff^SV, © 
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